Bordetella pertussis is the causative agent of whooping cough, commonly referred to 26 as pertussis. Although the incidence of pertussis was reduced through vaccination, 27 during the last thirty years it has returned to high levels in a number of countries. 28
The introduction of vaccination in the early 1950s significantly reduced the incidence 48 of pertussis in developed nations, however the number of reports of pertussis has
The preparation of heat-killed bacterial cell suspensions. Plate-grown B1917 99 were resuspended in PBS to an OD600 = 1.0 (approximately 109 cfu/ml). To optimise 100 heat killing, 1 ml aliquots were heat-killed at 80°C for 1, 3 and 6 minutes in a pre-101 heated heat block. Aliquots were placed on ice immediately after incubation. 102
Bacterial death was confirmed by the absence of growth after streaking 10 μl of 103 suspension onto charcoal agar plates and incubating at 37oC for 5 days. To 104 ascertain the integrity of heat-killed cells, samples were subjected to flow cytometry 105 (FACSCantoII, BD UK Ltd, Wokingham, U.K.). A detergent-lysed sample acted as a 106 positive control for lysis and a sample containing live cells was a positive control for 107 cell integrity. 108 6 17 Centrifuge at 2000xg (ThermoFisher Scientific, Loughborough, UK) for 10 124 minutes at room temperature prior to DNA isolation. 125 probe were as described previously (22) pertussis were combined with THP-1 gDNA equivalent to 10843, 8414, 5385, 3446, 162 2804, 2316, 1868, 1503, 1251, 1023, 875, 746, 671, 507, 366, or 275, 141, 29 concentration was observed over the range of 2 to approximately 2.42x106 B1917 190 cells for qPCR ( Figure 1) . Ct values greater than 35 were considered to be a 191 negative reaction. Probe based detection was more sensitive than sybr-green based 192 detection (data not shown). Thus, the assay is able to detect B. pertussis gDNA 193 equivalent to very few bacterial cells and is linear over a wide range of B. pertussis 194
concentrations. 195
Heat-killing B. pertussis at 80°C for 6 minutes maintained the integrity of cells. 197
The ability of PMA to inhibit PCR-amplification from dead B. pertussis was tested 198 using heat-killed B. pertussis. It was envisaged that clinical samples may contain 199 dead, but intact, B. pertussis. Heat-killing may cause cell lysis which would not mimic 200 intact dead cells. Thus, the integrity of cells following heat killing was assessed using 201 flow cytometry. Incubation of B. pertussis suspensions at 80°C for 6 minutes resulted 202 in 100% killing, but with cells remaining intact and were the conditions used 203 throughout ( Figure 2) . The optimal conditions for photo-activation of PMA were determined. Incubation 212 under dark conditions for 10 minutes followed by light activation for between 5 and 213 30 minutes resulted in greater than 99% reduction in PCR signal from dead cells 214 compared to untreated controls. Five minutes of light activation following 10 minutes 215 of darkness resulted in 99.64% reduction in detection of B. pertussis DNA (Figure 4) . 216 217 From these optimisations, standard conditions of 50uM PMA and incubation in the 218 dark for 10 minutes followed by light activation for 5 minutes were selected as 219 minimal incubation times that achieved high levels of inhibition. Even though 20uM 220 PMA inhibited PCR amplification from dead cells, 50uM PMA was selected as the concentration to use in the assay, as clinical samples will contain cells other than B. 222 pertussis that may sequester PMA, requiring an excess for consistent inhibition of 223 PCR signal from dead B. pertussis. These conditions were tested in four 224 independent assays. An average of 94.15% reduction in PCR signal was observed 225 compared to untreated controls ( Figure 5) . 
